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(54) EYE REFRACTIVITY MEASURING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an eye 
refractivity measuring device capable of increasing 
measuring speed while maintaining measuring precision. 
SOLUTION: This eye refractivity measuring device 
comprises a control part 305 which executes (1) a first 
step of executing measurement by an eye refractivity 
measuring optical system ,301 in disposition to a 
conjugate position when a subject eye E is an 
emmetropic eye, (2) a second step of obtaining result of 
measurement by the first step as a temporary 
measurement value, (3) a third step of resetting a 
threshold value in a threshold value setting circuit 303 
based on the temporary measurement value, (4) a fourth 
step of executing measurement by the eye refractivity 
measuring optical system 301 after execution of 
determination in a determining circuit 304 based on the 
reset threshold value, and (5) a fifth step of newly 
obtaining result of measurement in the fourth step as a 
temporary measurement value, drive-controlling a drive 

motor 314 as a measurement index drive part based on the temporary measurement value, and 
executing primary measuring by the eye refractivity measuring optical system 301. 
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(54) EYE REFRACTIVITY MEASURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an eye refractivity measuring 
device capable of increasing measuring speed while maintaining measuring 
precision. 

SOLUTION: This eye refractivity measuring device comprises a control part 
305 which executes (1) a first step of executing measurement by an eye 
refractivity measuring optical system 301 in disposition to a conjugate 
position when a subject eye E is an emmetropic eye, (2) a second step of 
obtaining result of measurement by the first step as a temporary 
measurement value, (3) a third step of resetting a threshold value in a 
threshold value setting circuit 303 based on the temporary measurement 
value, (4) a fourth step of executing measurement by the eye refractivity 
measuring optical system 301 after execution of determination in a 
determining circuit 304 based on the reset threshold value, and (5) a fifth 
step of newly obtaining result of measurement in the fourth step as a 
temporary measurement value, drive-controlling a drive motor 314 as a 
measurement index drive part based on the temporary measurement value, 
and executing primary measuring by the eye refractivity measuring optical 
system 301. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. (n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the control means which control operation of the whole equipment characterized by providing the following, these 
control means (1) The first step which performs measurement by the aforementioned eye refractive-power test section in the 
state where it has arranged in the conjugate position in case an eye examination-ed is a stigmatism eye, (2) with the second step 
which acquires the measurement result by the first step as temporary measured value, the third step which makes the 
aforementioned permissible dose setting means reconfigure the aforementioned threshold based on the (3) aforementioned 
temporary measured value, and the threshold which it (4) this reconfigured The fourth step which performs measurement by the 
aforementioned eye refractive-power test section after making the aforementioned judgment means perform the aforementioned 
judgment, (5) Eye refractive-power measuring device characterized by being constituted so that the fifth step which newly 
acquires this fourth measurement result of a step as temporary measured value, controls the aforementioned measurement index 
mechanical component based on this temporary measured value, and performs this measurement may be performed The eye 
refractive-power test section which projects the measurement index for measuring the refractive power examined the eyes on an 
eye examination-ed, receives the fundus-of-the-eye reflected light, and measures the refractive power examined the eyes based 
on the light-receiving state The measurement index mechanical component to which the aforementioned measurement index is 
moved A working distance detection means to detect the amount of gaps between the working distance between the 
aforementioned eye examination-ed and the main part of equipment, and the proper working distance A threshold setting means 
to set up a threshold, a judgment means to judge whether the aforementioned amount of gaps is below this threshold, and the 
aforementioned eye refractive-power test section 

[Claim 2] It has the control means which control operation of the whole equipment characterized by providing the following, these 
control means (1) The first step which performs measurement by the aforementioned eye refractive -power test section in the 
state where it has arranged in the conjugate position in case an eye examination-ed is a stigmatism eye, (2) The second step 
which acquires the result of an operation by the first step as temporary measured value, (3) when the third step which makes the 
aforementioned threshold setting means reconfigure the aforementioned threshold based on the aforementioned temporary 
measured value, and the temporary measured value by which the (4) aforementioned acquisition was carried out are beyond 
predetermined values The eye refractive-power measuring device characterized by being constituted so that the fourth step 
which performs predetermined amendment according to the size, and newly obtains amendment temporary measured value, and 
the fifth step which controls the aforementioned measurement index mechanical component based on amendment temporary (5) 
this measured value, and performs this measurement may be performed The eye refractive-power test section which projects 
the measurement index for measuring the refractive power examined the eyes on an eye examination— ed, receives the fundus- 
of-the-eye reflected light, and measures the refractive power examined the eyes based on the fight-receiving state The 
measurement index mechanical component to which the aforementioned measurement index is moved A working distance 
detection means to detect the amount of gaps between the working distance between the aforementioned eye examination-ed 
and the main part of equipment, and the proper working distance A threshold setting means to set up a threshold, a judgment 
means to judge whether the aforementioned amount of gaps is below this threshold, and the aforementioned eye refractive- 
power test section 

[Claim 3] It has the control means which control operation of the whole equipment characterized by providing the following, these 
control means (1) The first step which performs measurement by the aforementioned eye refractive -power test section in the 
state where it has arranged in the conjugate position in case an eye examination-ed is a stigmatism eye, (2) The second step 
which acquires the result of an operation by the first step as temporary measured value, (3) — the third step which measures 
the maximum aforementioned amount of gaps which may be permitted in case the eye examination-ed which has the same 
refractive power as the temporary measured value by which acquisition was carried out [ aforementioned ] is measured, and the 
aforementioned amount of gaps at the time of actual temporary measurement, and (4) — by this third step When it judges that 
the aforementioned amount of gaps at the time of temporary measurement of the aforementioned practice is larger than the 
maximum aforementioned amount of gaps by which permission may be carried out (4-1) the aforementioned temporary measured 
value — being based — the aforementioned threshold — a law — with the four to 1st steps which make a means reconfigure the 
aforementioned threshold, and the threshold which it this (4-2) reconfigured The four to 2nd steps which perform measurement 
by the aforementioned eye refractive-power test section after making the aforementioned judgment means perform the 
aforementioned judgment, This measurement result of the four to 2nd steps is newly acquired. as temporary measured value, and 
the four to 3rd steps which control the aforementioned measurement index mechanical component based on this temporary 
measured value, and perform this measurement are performed. (4-3) By this third step The eye refractive-power measuring 
device characterized by being constituted so that the aforementioned measurement index mechanical component may be 
controlled based on this temporary measured value and this measurement may be performed, when it judges that the amount of 
gaps at the time of temporary measurement of the aforementioned practice is smaller than the maximum aforementioned amount 
of gaps by which permission may be carried out The eye refractive-power test section which projects the measurement index for 
measuring the refractive power examined the eyes on an eye examination-ed, receives the fundus-of-the-eye reflected light, and 
measures the refractive power examined the eyes based on the light-receiving state The measurement index mechanical 
component to which the aforementioned measurement index is moved A working distance detection means to detect the amount 
of gaps between the working distance between the aforementioned eye examination-ed and the main part of equipment, and the 
proper working distance A threshold setting means to set up a threshold, a judgment means to judge whether the aforementioned 
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amount of gaps is below this threshold, and the aforementioned eye refractive-power test section 

.[Claim 4] It has the control means which control operation of the whole equipment characterized by providing the following these 
control means (1) The first step which performs measurement by the aforementioned eye refractive -power test section in the 
state where it has arranged in the conjugate position in case an eye examination-ed is a stigmatism eye, (2) The second step t 
which acquires the result of an operation by the first step as temporary measured value, (3) — the third step which measures 
the maximum aforementioned amount of gaps which may be permitted in case the eye examination-ed which has the same 
refractive power as the temporary measured value by which acquisition was carried out [ aforementioned ] is measured and the 
aforement.oned amount of gaps at the time of actual temporary measurement, and (4) — by this third step When it judges that* 
the aforementioned amount of gaps at the time of temporary measurement of the aforementioned practice is larger than the 
maximum aforementioned amount of gaps by which permission may be carried out (4-1') the aforementioned temporary measured 
*u nTil T" g 1 7~, the afo ; eme " tion r ed thre *hold ~ * \™ ~ the [ which makes a means reconfigure the aforementioned 
threshold J — with a 4-1 step (4-2') the [ which performs predetermined amendment according to the size of the 
aforementioned temporary measured value, and newly obtains amendment temporary measured value ] — the eye refractive- 
power measuring device characterized by the 4-2' step and being constituted so that the aforementioned measurement index 
mechamcal component may be controlled based on this (4-3') amendment temporary measured value and this measurement may 
be performed The eye refractive-power test section which projects the measurement index for measuring the refractive power 
examined the eyes on an eye examination-ed, receives the fundus-of-the-eye reflected light, and measures the refractive power 
examined the eyes based on the light-receiving state The measurement index mechanical component to which the 
aforement.oned measurement index is moved A working distance detection means to detect the amount of gaps between the 
working distance between the aforementioned eye examination-ed and the main part of equipment, and the proper working 
distance A threshold setting means to set up a threshold, a judgment means to judge whether the aforementioned amount of 
gaps is below this threshold, and the aforementioned eye refractive-power test section 

[Claim 5] It is the eye refractive-power measuring device characterized by being set up so that the data of the threshold which 
reconfigured the aforement.oned control means on the occasion of refractive-power measurement of one of the two examined 
° f I' 8 ™ a £ nd le * of a **" ed P erson 3 the eyes in the eye refractive-power measuring device according to claim 1 or 3 may be 
used also for refraction measurement of another side examined [ of the aforementioned right and left ] the eyes 
[Claim 6] It .s the eye refractive-power measuring device characterized by being set up so that it may use also for refraction 
measurement of another s.de examined [ of the aforementioned right and left of the amendment temporary measured value which 
amended the aforement.oned control means on the occasion of refractive-power measurement of one of the two examined / of 
nght and left of a **-ed person / the eyes in the eye refractive-power measuring device according to claim 2 or 4 ] the eyes 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention projects the flux of light for. eye refractive- power measurement 
towards eyegrounds examined the eyes, and relates to the eye refractive-power measuring device which calculates the refractive 
power examined the eyes by analyzing the state of the reflected light. 
[0002] 

[Description of the Prior Art] While projecting a fixation label on optometry-ed from a fixation label projection system and making 
the conventional eye refractive-power measuring device carry out the fixation of the fixation label to optometry-ed In case the 
main part of equipment which contains an eye refractive-power measuring beam study system is moved to right and left, the 
upper and lower sides, and order with a joy stick and alignment to optometry-ed of the main part of equipment is performed, 
while alignment optical system detects this alignment state There are some which the alignment to optometry-ed of the main 
part of equipment carries out drive control of the main part of equipment automatically by driving means, such as a stepping 
motor, in right and left, the upper and lower sides, and order when alignment optical system detects outline ********'s, and were 
made to carry out auto alignment. In this eye refractive-power measuring device, if alignment is completed, the target flux of light 
will be projected on eyegrounds examined the eyes, and eye refractive power will be measured by making a photo detector 
receive the reflected light bunch. 

[0003] By the way, in this kind of eye refractive-power measuring device, when the amount of alignment gaps of a cross direction 
(the direction of an optical axis) becomes below predetermined threshold <, for example, **5mm, there are some which start 
measurement. This threshold is set as a value with which the both sides of accuracy-of-measurement-izing and speeding up of 
measurement are filled. Moreover, what was constituted from ophthalmology equipment as which severe alignment precision, such 
as non-contact formula tonometer, is required possible [ change of an alignment gap allowed value ] is already known widely (for 
example, refer to JP.1 0-14879.A). 
[0004] 

[Problem(s) to be Solved by the Invention] this eye refractive-power measuring device — being the so-called — others — it is a 
****** refractive-power measuring device, and the target flux of light is projected on eyegrounds examined the eyes, and eye 
refractive power is measured by making a photo detector receive the reflected light bunch Moreover, the measurement itself is 
possible if only, as for the alignment of the direction of four directions, the target flux of light passes a pupil by the ****** 
refractive-power measuring device in addition to this. For this reason, a severe alignment precision is not required in the 
direction of four directions. 

[0005] However, in addition to this, in a ****** refractive -power measuring device, although there is an advantage that 
measurement can be completed quickly when the aforementioned threshold is greatly set up about the alignment (working 
distance doubling) of a cross direction, an error arises in measured value. In measuring large optometry-ed of refractive power D 
especially, there is a problem that the error becomes large. 

[0006] Moreover, in the case of other ****** refractive-power measuring device, temporary measurement is performed, and 
after ****(ing) optometry-ed based on the temporary measured value after that and removing the regulation force, it is made to 
shift to this measurement. For this reason, when the accuracy of measurement of temporary measured value is bad a result with 
the inadequate working distance adjustment at the time of temporary measurement, **** operation cannot fully carry out but 
influence may arise also in the value of this measurement. 

[0007] On the other hand, if an alignment gap permissible dose is made small, although the accuracy of measurement of 
measured value can be maintained, measurement takes time and there is a problem that the mental burden of the subject 
becomes large. 

[0008] this invention aims at offering the eye refractive-power measuring device which can also collateralize speeding up of 

measurement, maintaining the accuracy of measurement in view of the above-mentioned trouble. 

[0009] 

[Means for Solving the Problem] In order to attain this purpose, the eye refractive-power measuring device of invention of a 
claim 1 The eye refractive-power test section which projects the measurement index for measuring the refractive power 
examined the eyes on optometry-ed, receives the fundus-reflex light, and measures the refractive power examined the eyes 
based on the light-receiving state, A working distance detection means to detect the amount of gaps between the working 
distance between the measurement index mechanical component to which the aforementioned measurement index is moved, and 
the aforementioned optometry-ed and the main part of equipment, and the proper working distance, A threshold setting means to 
set up a threshold, and a judgment means to judge whether the aforementioned amount of gaps is below this threshold. It has the 
control means which control operation of the whole equipment containing the aforementioned eye refractive-power test section, 
these control means (1) The first step which performs measurement by the aforementioned eye refractive-power test section in 
the state where it has arranged in the conjugate position in case optometry-ed is emmetropia, (2) with the second step which 
acquires the measurement result by the first step as temporary measured value, the third step which makes the aforementioned 
permissible dose setting means reconfigure the aforementioned threshold based on the (3) aforementioned temporary measured 
value, and the threshold which it (4) this reconfigured The fourth step which performs measurement by the aforementioned eye 
refractive -power test section after making the aforementioned judgment means perform the aforementioned judgment, (5) It is 
characterized by being constituted so that the fifth step which newly acquires this fourth measurement result of a step as 
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M^Z^ZileT COn t l r ° IS aforementioned measurement index mechanical ccmponent based on this temporary 
measured value, and performs this measurement may be performed 

claim 2Th° rder *" J*"? above -m«m:ioned P^se, moreover, the eye refractive-power measuring device of invention of a 
exami„«S th * ^^r^™ SSCti ° n whbh pr °j ects the measurement index for measuring the refractive power * 
examined the eyes on optometry-ed. receives the fundus-reflex light, and measures the refractive power examined the eyes 

SSeTh t" " 8ht :r eCe,V ' ng Stat6 ' A WOH<ing diStan ° e dete ° tion means to detect tb * amount of gaps between the working 
tte aforem a* " mM " nm T t "^T meohani °al component to which the aforementioned measurement index Amoved and 

set uta tTresZd aTd *\ m ™, P"* ° f e " uipment . a " d *e proper working distance, A threshold setting means to 

set up a threshold, and a judgment means to judge whether the aforementioned amount of gaps is below this threshold It h« the 
control means wh,ch control operation of the whole equipment containing the aforementioned eye re^otive-^wer test Action 
these control means (1) The first step which performs measurement by the aforementioned eye Refractive-power test sectSn in 
the state where rt has arranged ,n the conjugate position in case optometry-ed is emmetropia (2) The second step which 
acquires the result of an operation by the fin* step as temporary measured value, (3) when the thir "ep whio^makt tte 
measZ Ze andt t ^ af — tio " ed ^eshold based on the aforementioned temporary 

oredetermined v I m6aS _ red Value *» the (4) aforementioned acquisition was carried out are LyoTd 

predetermined values It ,s characterized by being constituted so that the fourth step which performs predetermined amendment 
afo C remL n n g ti 2" ^ "T^^ temporary measured value, and the fifth ^stepThich 0^0"^ 

cSm aTh 0 ^ 6 '' ^ f ""I" above - mentioned P Uf P°", furthermore, the eye refractive-power measuring device of invention of a 
claim 3 The eye refractive-power test section which projects the measurement index for measuring the refracts power 

Sfstance b r 6 l ' 8ht ~'' eCe,V,ng state ' A working distance detection means to detect the amount of gaps between he wooing 
distance between the measurement index mechanical component to which the aforementioned measurement Tdex fe mTved and 
set utrt^e^d and a me d try_ed t and th \™"* a «° f e « uip ment. — *. Proper wooing distance, A thresh se ing means to 
set up a threshold, and a judgment means to judge whether the aforementioned amount of gaps is below this threshold It hZ the 
control means wh,ch control operation of the whole equipment containing the aforementioned eye refractivl power test section 
these control means (1) The first step which performs measurement by the aforementioned eye Refractive-power test sect 2 n "n 
the state where , has arranged in the conjugate position in case optometry-ed is emmetropia (2) The seconTsteo which 
acquires the result of an operation by the first step as temporary measured value, (3) - the th rd step whbh me^u^the 
maximum aforementioned amount of gaps which may be permitted in case the optometry-ed which has the sameTer ract ve 
afo W r:m a en^oLd emPOra 7 ^ * Whi ° h ^'s^" ™ ^ ° ut [ aforementioned ] is measured Tnd tte 

SSZZTk d ^ t L me ° f a ° tUal temporar V measurement, and (4) - by this third step When it judges that 

the aforementioned amount of gaps at the time of temporary measurement of the aforementioned practice^ is larger than the 

value - ^bet\Te7 n theT nt T "d^ ^ ^ OUt (4 " 1) the aforementioned temporary meas-ed 

by the aforementioned eye refractive-power test section after making the aforementioned judgment means perform Z 

SSZTJ^i2T2 h 777*7* reSU " ° f f ° Ur t0 SUPS iS a ^" ired - ^™ -t: l value and 

mealurld v I ? ^ °!u aforeme m:'°ned measurement index mechanical component based on this temporary' 

examined the eyes on optometry-ed, receives the fundus-reflex light, and measures the refractive power examined the eves 

£Z ; T° e ' V,ng State> A W ° rking di3tanCe det6Ction " leans to detect the a mount of ga£s beLeenThe woZ 
distance between the measurement index mechanical component to which the aforementioned measurement "nd ex Z moved and 

set utrtrelo'ld a°nd d try " e ? nd °' Pr ° Per WOrki "S dista "* e - A tZLld .a ting means to 

set up a threshold, and a judgment means to judge whether the aforementioned amount of gaps is below this threshold I ZTtha 
control means which control operation of the whole equipment containing the aforementioned eye refract^power test sectio j 
these control means (1) The first step which performs measurement by the aforementioned eye refract^ "power test sectton Tn 
the state where i has arranged in the conjugate position in case optometry-ed is emmetropia (2) The second steo which 
acquires the result of an operation by the first step as temporary measured value. (3) - the th rd step whbh measure 
maximum aforementioned amount of gaps which may be permitted in case the optometry-ed which has The same refract ve 
IZZZt d emP ° ra T 7™"* ^ ^ ^ W3S 0Ut ^ aforementioned Is measured Tnd tte 

the Iforem t T t,m6 °* a ° tUa ' measurement, and (4) - by Js third step When it judges that 

1" ^ nt '° ne d am °" nt ° f gaPS 3t tHe time ° f temporary measurement of the aforementioned practice^ is larger than the 

th "hold ] - wfth a 4H stefw-TCeTwh h « ~ * [ ^ * ^ the aforementioned 

aWmJntL JT P 1 f [ H performs Predetermined amendment according to the size of the 

aforement oned temporary measured value, and newly obtains amendment temporary measured value ] - it is characterized bv 

10014] The eye refractive-power measuring device of invention of a claim 6 is characterized by setting up the aforementioned 
control means so that rt may use also for the optometry of another side examined [ of the afo^mlntbned Z^uJSEl 
amendment temporary measured value amended on the occasion of refractive-power measurement tfone oSne two examined / 
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of right and left of the subject / the eyes ] the eyes in an eye refractive-power measuring device according to claim 2 or 4. 
[0015] Hereafter, an operation of this invention is based and explained in the ** type view shown in drawing 1 . In addition, the 
composition of drawing 1 does not limit invention at all. 

(A) *This eye refractive-power measuring device has the control sections (control means) 305, such as the main part 300 of 
equipment, the eye refractive -power measuring beam study system (eye refractive-power test section) 301, the working distance 
detection optical system (working distance detection means) 302, the permissible dose setting circuit (permissible dose setting 
means) 303, the judgment circuit (judgment means) 304, and an operation control circuit that has CPU. 

[0016] The eye refractive-power measuring beam study system 301 has the measuring beam bunch projection optical system 
(measurement index projection system) 306 and the light-receiving optical. system (light-receiving system) 307. This measuring 
beam bunch projection optical system 306 has the light source section 308 for index formation (measurement index), and an 
objective lens 309. the flux of light from the light source section 308 — optical division — after penetrating a member 315, it is 
projected on the eyegrounds Er examined [ E ] the eyes through an objective lens 309, and it is reflected by Eyegrounds Er 
[0017] Moreover, the attitude drive of the light source section 308 for measurement index formation is carried out in the 
direction of optical-axis 0 by the drive motors (measurement index mechanical component) 314, such as a stepping motor. Drive 
control of this drive motor 314 is carried out by the control section 305. 

[0018] the index flux of light which reflected the light-receiving optical system 307 by Eyegrounds Er — an objective lens 309 
and optical division — it shows around through a member 315 and the image formation lens 316 at a photoelectric element 317, 
and image formation is carried out to a photoelectric element 317 The measurement signal from this photoelectric element 317 is 
inputted into a control section 305, and a control section 305 searches for the refractive power examined [ E ] the eyes based on 
the measurement signal from a photoelectric element 317. 

[0019] The working distance detection optical system 302 has detection flux of light projection system 302a and light-receiving 
optical-system 302b. The working distance detection light from this detection flux of light projection system 302a is projected on 
the cornea C examined [ E ] the eyes, and the reflected light is received by light-receiving optical-system 302b. 
[0020] The amount detecting signal of gaps from this light-receiving optical-system 302b is inputted into the judgment circuit 
304. Moreover, the threshold setting circuit 303 controlled by the control section 305 sets up a threshold, and inputs the data of 
the set-up threshold into the judgment circuit 304. And the judgment circuit 304 judges whether the amount of gaps of the 
working distance of the optometry E-ed and the main part 300 of equipment is below a threshold from the threshold data from 
the amount detecting signal of gaps and the threshold setting circuit 303 from CCD322. This judgment result can be made to be 
able to output to the display means which is not illustrated, or can be made to output to the automatic alignment mechanism 
which is not illustrated. 

[0021] The control section 305 as control means is in the state arranged in the conjugate position in case the optometry E-ed 
[ (1) ] is emmetropia. The first step which performs measurement by the eye refractive-power measuring beam study system 
301, (2) The second step which acquires the measurement result by the first step as temporary measured value, and the third 
step which makes the threshold setting circuit 303 reconfigure a threshold based on (3) temporary measured value are 
performed. 

[0022] Moreover, the fourth step which performs measurement by the eye refractive-power measuring beam study system 301 
with the permissible dose by which (4) reconfiguration of the control section 305 was carried out after making the judgment 
circuit 304 perform an above-mentioned judgment, (5) This fourth measurement result of a step is newly acquired as temporary 
measured value, drive control of the drive motor 314 which is a measurement index mechanical component is carried out based 
on this temporary measured value, and the fifth step which performs this measurement by the eye refractive-power measuring 
beam study system 301 is performed. 

(B) The above fourth of (A) and the fifth step can also be performed as follows, the fourth step which performs predetermined 
amendment according to the size, and newly obtains amendment temporary measured value when the temporary measured value 
by which the acquisition of the control section 305 was carried out [ aforementioned ] at (4) the second step is beyond a 
predetermined value, and (5) — based on this amendment temporary measured value, drive control of the drive motor 314 which 
is a measurement index mechanical component carries out, and the fifth step which performs this measurement by the eye 
refractive-power measuring beam study system 301 can perform [ namely, ] 

(C) Also let the third [ of further the above ] of (A) - the Fifth step be the following third - the fifth step. Namely, the maximum 
aforementioned amount of gaps which may be permitted in case a control section 305 measures the optometry-ed which has the 
same refractive power as the temporary measured value by which the (3) aforementioned acquisition was carried out, the third 
step which measures the aforementioned amount of gaps at the time of actual temporary measurement, and (4) — by this third 
step When it judges that the aforementioned amount of gaps at the time of temporary measurement of the aforementioned 
practice is larger than the maximum aforementioned amount of gaps by which permission may be carried out (4-1) With the four 
to 1st steps which make the aforementioned threshold setting circuit 303 reconfigure the aforementioned threshold based on the 
aforementioned temporary measured value, and the threshold which it this (4-2) reconfigured The four to 2nd steps which 
perform measurement by the aforementioned eye refractive-power test section after making the aforementioned judgment means 
perform the aforementioned judgment, (4-3) This measurement result of the four to 2nd steps is newly acquired as temporary 
measured value, drive control of the drive motor 314 which is a measurement index mechanical component is carried out based 
on this temporary measured value, and the four to 3rd steps which perform this above-mentioned measurement are performed. 
On the other hand, by this third step, when it judges that the amount of gaps at the time of temporary measurement of the 
aforementioned practice is smaller than the maximum aforementioned amount of gaps by which permission may be carried out, a 
control section 305 carries out drive control of the drive motor 314 which is a measurement index mechanical component based 
on this temporary measured value, and can perform this above-mentioned measurement. 

(D) the third [ of further the above ] of (A) - the fifth step — the following third - the fifth step — it can also change like That is, 
a control section 305 performs the third step which measures the maximum aforementioned amount of gaps which may be 
permitted in case the optometry-ed which has the same refractive power as the temporary measured value by which acquisition 
was carried out [ aforementioned ] at the (3) second step is measured, and the aforementioned amount of gaps at the time of 
actual temporary measurement. 

[0023] moreover, the control section 305 — (4) — this third step — the above, when it judges that the aforementioned amount 
of gaps at the time of actual temporary measurement is larger than the maximum aforementioned amount of gaps by which 
permission may be carried out (4-V) the [ which performs predetermined amendment according to the size of the aforementioned 
temporary measured value, and newly obtains amendment temporary measured value ] — based on a 4-1* step and this (4-2*) 
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drawing 3 in order to car™ nut **** **** j xu l y exam,nat,on E ~ e d on the fundus of the eye Er in this 

^xszssrz ttrsr the patte rr of iight for4 ° -^^^^S^ss r f 

reflected from TTfiTnH f fu c ,, *_- re ° e ' vm « °P t,cal s y^em with which 50 makes CCD28 receive the flux cf light 

^™*.h.\^ 

[0034] In .dd.tton. th. I.ght ll.th. collimator Ion. 12. „d th. .mot b»J 13 ,r. untt-bld „ S!j » „ h 
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Moreover, the light source 41, a collimator lens 42, the cone prism 43, and the ring index board 44 are unit-ized so that 
movement may be made possible along with an optical axis 03 at one. Namely, the light source 41, a collimator lens 42, the cone 
prism 43, and the ring index board 44 constitute the index unit (light source section for index formation) U40 as a measurement 
index, and this index unit U40 can move them now to one along with an optical axis 03. This index unit U40 is made to carry out 
an attitude drive along with an optical axis 03 by drive-motor (measurement index mechanical component) PM2, such as a 
stepping motor. 

[0041] By the collimator lens 42, the flux of light by which outgoing radiation was carried out from the light source 41 is made 
into the parallel flux of light, penetrates the cone prism 43, is led to the ring index board 44, penetrates the pattern portion of the 
shape of a ring formed in this ring index board 44, and turns into the pattern flux of light. After it is reflected by the mirror 46 and 
the pattern flux of light penetrates a relay lens 47, after penetrating a relay lens 45, and ****** reflection is carried out at the 
main optical axis 01 and it penetrates dichroic mirrors 17 and 18 with the hole opening prism 48, image formation of it is carried 
out to the fundus of the eye Er with an objective lens 1 9. 

[0042] The light-receiving optical system 50 has hole 48a of an objective lens 19, dichroic mirrors 18 and 17, and the hole 
opening prism 48, a relay lens 51, a mirror 52, a relay lens 53, a mirror 54, a focussing lens 55, a mirror 56, a dichroic mirror 26, 
the image formation lens 27, and CCD28. In addition, a focussing lens 55 can be interlocked with the index unit U40 containing 
the light source 41, a collimator lens 42, the cone prism 43, and the ring index board 44, and can be moved along with an optical 
axis 04. 

[0043] Therefore led to the pattern flux of light projection optical system 40 at Eyegrounds Er, it is condensed by the objective 
lens 19, and the reflected light bunch reflected by these eyegrounds Er penetrates dichroic mirrors 18 and 17, is led to hole 48a 
of the hole opening prism 48, and passes this hole 48a. It is reflected by the mirror 52 and the pattern reflected light bunch which 
passed hole 48a penetrates a relay lens 53, it is reflected by the mirror 54, it penetrates [ it penetrates a relay lens 51, ] a 
focussing lens 55, and is reflected by a mirror 56 and the dichroic mirror 26, with the image formation lens 27, CCD28 is reached 
and, thereby, image formation of the pattern image is carried out on CCD28. 

[0044] The alignment light projection system 60 is equipped with Light Emitting Diode61, a pinhole 62, a collimate lens 63, and a 
one-way mirror 64, and has the function which projects the alignment index flux of light towards the cornea examined the eyes. 
The alignment index flux of light projected as an parallel light towards optometry-ed is reflected in the cornea examined [ E ] the 
eyes, and the alignment index image T is projected on CCD28 by the aforementioned light-receiving optical system 20. It will be 
detected that alignment was completed if the alignment index image T comes near the center of the above-mentioned collimation 
scale S. 

[0045] The working distance detection system 70 is a thing for detecting the working distance between the optometry E-ed and 
the main part of equipment, and has the infinite distance range index projection systems 71 R and 71 L which project an index 
from the distance of infinite distance, and the limited range index projection systems 71 R and 72L which project an index from 
limited distance in a bilateral symmetry about an optical axis 04, respectively. 

[0046] These infinite distance range index projection systems 71 R and 71 L project the flux of light from light source 71a on the 
optometry E-ed from across on either side as the index flux of light through pinhole 71b and lens 71c. Moreover, the limited 
range index projection systems 71 R and 72L which project an index from limited distance are projected on the optometry E-ed 
from across on either side by making the flux of light from light source 72a into the index flux of light. 

[0047] It reflects by the cornea examined [ E ] the eyes, and image formation of the index flux of light from these four projection 
systems 71 R, 71 L, 72R, and 72L is carried out on CCD28 by the aforementioned light-receiving optical system 20. and — a 
control section (signal processing and operation part) — 400 — this — CCD — 28 — from — an output — a machine — 
****** — projection — a system — 7.1 — R — 71 — L — 72 — R — 72 — L — from — an index — the flux of light — 
depending — an index — an image — 71 — R — ' — 71 — L — ' — 72 — R — ' — 72 — L — ' — TV — a monitor — 200 — 
displaying — making — in addition — CCD — 72 — a top — **** — an index — an image — 71 — R — ' — 71 — L — ' — 72 
— R — ' — 72 — L — ' — being the same — an index — an image — image formation — carrying out — having — these — an 
index — an image — CCD — 72 — a top — being fixed — physical relationship — having become — a case — the working 
distance — measurement — having been suitable — distance — Wo — having become — ** — 

[0048] A control section (signal processing and operation part) 400 consists of the operation control circuit (operation control 
means) 401 which is operation part, A/D converter 402, a frame memory 403, D/A converter 404, and D/A converter 405. This 
operation control circuit 401 makes the permissible dose setting means and judgment means which were mentioned above serve 
a double purpose, and memorizes the result of an operation etc. to RAM while it has CPU, ROM, RAM, an I/O circuit, a control 
circuit, etc. (not shown). 

[0049] The operation control circuit 401 is connected to the TV monitor (display) 200 as a display means through D/A converter 
405 while connecting with CCD28 through A/D converter 401 and the frame memory 403. Moreover, CCD28 is connected to the 
TV monitor 200 through A/D converter 401 , the frame memory 403, and D/A converter 404. 

[0050] furthermore — an operation — a control circuit — 401 — alignment — a mechanism — I — a motor — 104,107,1 12 — a 
driver — 104 — ' — 107 — ' — 112 — ' — minding — connecting — having . And the operation control circuit 401 carries out 
drive control of the drive motors PM1 and PM2 through motor drives MD1 and MD2, and drives the main part H of equipment to 
X, Y, and a Z direction. 

[0051] Moreover, the operation control circuit 401 is ****(ed) with the printer (not shown) for setting forth the result of eye 
refractive-power measurement. 

[0052] Moreover, the driver which is not illustrated is connected in order that the operation control circuit 401 may perform 
lighting control of the various light sources 1 1 , 21, 31 , 41. 71 a, and 72a, i.e., the light sources mentioned above, and Light Emitting 
Diode61 grade. 

[0053] an operation — a control circuit — 401 — CCD — 28 — receiving light — having had — alignment — an index — an 
image — T — an index — an image — 71 — R — ' — 71 — L — ' — 72 — R — ' — 72 — L — ' — light-receiving — a 
position — calculating — this result of an operation — being based — amount of gaps deltaxy between an optical axis 04 and 
the optical axis examined the eyes, and amount of gaps deltaz from the proper working distance Wo — Moreover, the operation 
control circuit 401 has the function which sends out the driving signal for making the light source 41 emit light, when the amounts 
delta xy and delta z of gaps become threshold deltaxyO and deltazO or less. Thresholds delta xyO and delta zO are memorized by 
RAM (un-illustrating) of the operation control section 405, and they are rewritten under certain conditions so that it may mention 
later. Moreover, based on the pattern flux of light image received by CCD28, it has the function to calculate the refractive power 
examined the eyes. 
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used 'ow chart of the amount ult,mate-l,ne S v le w of penm.ssion gaps shown in A^wing^ and d«wing_6 is also 

10055] Based on the anterior eye segment image projected on the monitor 200, a ** person operates a iov stick 1 09 a „H 

I — • — 72 — R — • _ 70 , • * an lmage — T — an index — an image — 71 — R — ' — 71 — 

rnWM-l Tk «. r ' Z ~ L ~ — the scr een top of a monitor 200 — appearing . 

system 70 is , T ^ °" ^ PrMn S * Stem 60 a " d th ° -°*ing distance detection 

of assuming that optometry-ed is emmetropla * " * e e V e ^ ounds '""-jugate position at the time 

L — ' 7? R ' 70 1 • ?T g should perform — an index — an image — 71 — R — • — 71 — 

original value (**5mm) roretl and use .t. After mspection of both eyes finishes, a threshold deltazO is returned to the 

[0068] 

[0073] thus, the thing for wh.h the amount of amendments is changed with the absolute value of the number Si of spherica. 
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degrees of temporary measured value — the error of temporary measurement — an amendment — things are made although 
correction value was changed by the three-stage above — more — fine — a case — dividing — carrying out — finer 
amendment — carrying out — things — being possible . 

[0074] moreover — an operation — a control circuit — 401 — a 2 direction — alignment — again — it should perform — 
amendment — temporary — measured value — being based — an index — an image — 71 — R — ' — 71 — L — ' — 72 — R 

— ' — 72 — L — ' — light-receiving — a position — again — calculating — this result of an operation — being based — 
amount of gaps deltaz — again — calculating . Drive control of the motor 1 12 is carried out, and automatic alignment is made to 
complete based on this result of an operation. 

[0075] In this way, when amount of gaps deltaz goes into the range which is **1mm, the operation control circuit 401 makes the 
light source 41 turn on again, projects the pattern flux of light for eye refractive-power measurement, calculates ******** based 
on the pattern image received by CCD28, and newly memorizes this operation value as temporary measured value. Since this 
newly memorized temporary measured value is measured in **1mm working distance tolerance unlike the first temporary 
measured value measured in the first **5mm working distance tolerance, from the first temporary measured value, it is high 
unreliable. 

[0076] Then, the operation control circuit 401 drives a unit U10, is made to **** optometry-ed based on this newly memorized 
temporary measured value, and removes the regulation force. By using reliable temporary measured value, removal of the 
regulation force of ****** is ensured and, thereby, this exact measurement of it is attained. 

[0077] Then, the operation control circuit 401 makes the light source 41 turn on again, and performs this measurement (since 

this procedure is common knowledge, detailed explanation is omitted). 

[0078] 

[The gestalt 3 of implementation of invention] Next, the gestalt of other operations of this invention is explained. 
[0079] With the gestagen 1 and 2 of implementation of invention, when the temporary measured value Si is beyond a 
predetermined value, the threshold (threshold) deltazO which permits a measurement start is changed to a smaller value, and this 
new threshold is made to perform measurement for the second time. When set as the threshold deltazO which shows alignment 
completion, because [ that amount of working distance gaps deltazi at the time of temporary measurement execution is also a 
value near this threshold deltazO ] it presumes, it does in this way. 

[0080] That is, if it is a value as the temporary measured value Si shifted to drawing 7 and shown by the amount ultimate lines 
340, the amount of maximum permission gaps of the working distance direction permitted is deltazimax, and this is smaller than a 
threshold deltazO. Therefore, temporary measurement will be performed in the state where working distance precision with it is 
not maintained. [ the right then above-mentioned presumption and ] [ sufficient ] With the gestalten 1 and 2 of implementation of 
invention, the switch (example : **5mm -> **1mm) of the above thresholds deltazO is performed under such presumption. 
[0081] However, this presumption may not have hit. That is, as shown in drawing 7 , actual amount of working distance gaps 
deltazi in a temporary measurement execution-time point serves as a value sufficiently smaller than a threshold deltazO (it may 
be near the zero also with a bird clapper), and it may have become a value smaller than amount of maximum permission gaps 
deltazimax permitted when the refractive power examined the eyes is Si. In this case, even if temporary measured value is a large 
value, the temporary measured value can be called reliable value. Then, it is made for a control section 400 to change a threshold 
deltazO for amount of the permission maximum gaps deltazimax, and deltazi with the gestalt of this operation based on this 
comparison as compared with instead of judging the size of temporary measured value. 

[0082] Hereafter, an operation of the gestalt 3 of implementation of invention is explained. In addition, since Step 2 is the same 
as that of the gestalt 1 of implementation of invention, explanation is omitted. 

(3) The third step operation control circuit 401 calculates the amount (henceforth the amount of permission gaps) ********(ed) 
based on the temporary measured value Si acquired at the second step as an amount of gaps from the ideal position of the 
working distance direction permitted. For example, the case where the number of spherical degrees of temporary measured value 
is measured with Si is considered. In this case, when the actual refractive power examined the eyes assumes that it is as this Si, 
the amount of permission gaps is deltazimax as shown in drawing 7 . Here, if amount of alignment gaps deltazi at the time of 
actually performing temporary measurement is larger than threshold deltazimax, although the temporary measured value Si will 
have a thin reliance precision, if amount of alignment gaps deltazi is smaller than threshold deltazimax, it is possible [ it ] that the 
temporary measured value Si is a value with reliance precision. Then, at this third step, comparative judgment of whether amount 
of alignment gaps deltazi is larger than threshold deltazimax is carried out (step S3a of drawing 8 ). (is it delta zi>de!ta zimax or 
not?) 

(4) When it is the fourth step <the four to 1st steps>, i.e., delta zi>delta zimax, the operation control circuit 401 rewrites the 
aforementioned alignment gap allowed value deltazO. for example, — delta — z — zero — ** — five — mm — from — ** — one 

— mm — reconfiguring — a Z direction — alignment — again — it should perform — an index — an image — 71 — R — ' — 
71 — L — ' — 72 — R — ' — 72 — L — ' — light-receiving — a position — again — calculating — this result of an operation 

— being based — amount of gaps deltaz — again — calculating . The alignment mechanism I drives again based on this deltaz, 
and alignment is completed (step S4 -1 of drawing 8 ). 

The <four to 2nd steps> and the operation control circuit (judgment means) 401 perform temporary measurement by the eye 
refractive-power test section (step S4-2 of drawing 8 ). 

[0083] That is, the operation control circuit 401 measures using the pattern flux of light projection optical system 40 and the 
light-receiving optical system 50, and as mentioned above, it searches for the refractive power examined [ E ] the eyes according 
to an operation. 

(The four to 3rd steps) The operation control circuit 401 newly acquires the refractive power examined [ which was obtained by 
this measurement result of the four to 2nd steps / E ] the eyes as temporary measured value Si, Ci, and Ai. memorizes it, carries 
out drive control of the stepping motor PM 2 based on this temporary measured value, drives the index unit U40 which is a 
measurement index mechanical component, and performs this measurement (step S4-3 of drawing 8 ). 

[0084] Moreover, in being delta zi>delta zimax in comparison judgment of step S4-1, it shifts to step S4-3 and carries out this 

measurement. 

[0085] 

[The form 4 of implementation of invention] The form of this operation as well as the form 3 of implementation of invention 
compares amount of alignment gaps deltazi with threshold deltazimax. And Step S1 of drawing 8 to step 3a is the same as that of 
the form 3 of implementation of invention, and performs this comparison in the following step. 

(4) the [ fourth step < ] — when it is 4-1 ' step >, i.e., delta zi>delta zimax, the operation control circuit 401 rewrites the 
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aforementioned alignment gap allowed value deltazO for example, - delta - z - zero - **- five - mm - from - **- one 

mm , - reconfiguring - a 2 direction - alignment - again - it should perform - an index - an image — 71 — R — ' 

h ."■ . . 72 R t , 72 T, L light-receiving — a position — again - calculating - this result of an operation 

and I 7 am °" nt ° 3gain ~ calculati "8 • The mechanism I drives again based on this deltaz • 

and alignment is completed (step S4-1 of drawing 9 ). 

Tttlsl'l With ^1 W °^ in f diSUnCe "I ** 5mm ' Whe " * iS delU Zi>delta Zimax in the comparative judgment of 4-2' step > and 
step S3a, s.nce working distance gap influences temporary measured value, to the obtained temporary measured value Si the • 

£mendm n e 0 nt t C ' r ° ' predetermined value alpha, and memorizes this as new temporary measured vaL 

(amendment temporary measured value) (step S4-2 of drawing 9 ) 

Si?"' f ° Perati ° n C ° ntr01 ° irOUlt 401 ~ the [ this ] - drive contTOl of the ste PP in g ""tor PM 2 is carried out 

amended at he 4 , f "• " ' nde * component is driven based on the new temporary measured va.ue 

amended at the 4-2 step, i.e., amendment temporary measured value, and this measurement is performed (step S4-3 of drawing 

t^^^ZT Zi>delta 2!maX ln 34-f. rt shifts to step S4 -3. and carries cut 

[0087] 

[Effect of the Invention] Speeding up of measurement can also collateralize it, maintaining the accuracy of measurement since 
this invention was constituted as explained above. measurement, since 
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* NOTICES * 



Jajaan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 8] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 9] 
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